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The title compound, C30H23IO2P2S2, was synthesized by the 
reaction of 2-iodobenzene-l,3-diol, chlorodiphenylphosphine, 
Et 3 N and sulfur. The P~S bonds project to opposite sides of 
the central aromatic ring. The O— P— S and C— P — S bond 
angles are significantly larger than the O— P— C and C— P— C 
bond angles, indicating significant distortion of the tetrahedral 
geometries of the P atoms. The P=S bond lengths of 
1.9311 (13) and 1.9302 (12) A in the title compound are 
shorter than that found in Ph 3 P=S [1.950 (3) A] because the 
replacement of one C atom attached the P atom by an O atom 
increases the effective electronegativity of the P atom. 

Related literature 

For related compounds, see: Eisler & Puddephatt (2006); 
Aleksanyan et al. (2011); Mague et al. (2007). 



Experimental 

Crystal data 

C30H23IO2P2S2 
M, = 668.44 
Monoclinic, P2 l /c 
a = 12.5467 (11) A 
b = 13.4389 (9) A 
c = 18.0010 (13) A 
P = 108.299 (8)° 

Data collection 

Oxford Diffraction Xcalibur Eos 
Gemini diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
T mi „ = 0.739, T m „ = 1.000 



Refinement 

R[F 2 > 2a(F 2 )] = 0.036 

wR(F 2 ) = 0.086 

S = 1.08 

5949 reflections 



V = 2881.7 (4) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.39 mm~' 
T = 293 K 

0.2 x 0.2 x 0.15 mm 



13529 measured reflections 
5949 independent reflections 
4846 reflections with / > 2a(I) 
R iM = 0.029 



335 parameters 

H-atom parameters constrained 
A/w = 0.46 e A~ 3 
Apmh>= -0.66 e A~ 3 




Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et al, 2009); software used to prepare material 
for publication: OLEX2. 

The authors thank Professor Yu Zhu of Zhengzhou 
University for help. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6374). 
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Comment 

Phosphinothioates play significant roles in coordination chemistry and transition-metal catalysis (Eisler & Puddephatt, 
2006). Furthermore, the ability of thiophosphinoyl moieties to act as bridging ligands has prompted the development of the 
pincer-type chemistry (Aleksanyan et ah, 2011). In this work, through a facile one-pot phosphorylation/oxidiation proced- 
ure, we obtained the title compound, which is reported here. The title compound, C30H23IO2P2S2, was synthesized by the 
reaction of 2-iodobenzene-l,3-diol, chlorodiphenylphosphine, Et3N with sulfur. The compound exhibits distorted tetrahed- 
ral geometry about the PI and P2 atoms (Fig. 1), and the O — P — S, C — P — S bond angles are significantly larger than the 
O— P— C, C— P— C bond angles. The P=S bonds of 1 .93 1 1 (13) and 1 .9302 (12) A are shorter than that found in Ph 3 P=S 
[1.950 (3) A] because the replacement of one carbon on phosphorus by oxygen increases the effective electronegativity 
of the P atom. 



Experimental 

A mixture of 2-iodobenzene-l,3-diol (118 mg, 0.5 mmol), Et3N (0.2 ml, 1.5 mmol) and chlorodiphenylphosphine (0.14 ml, 
0.75 mmol) in toluene (5 ml) was heated to reflux for 3 h. Then sulfur (48 mg, 1.5 mmol) was added and the mixture was 
heated to 90\ %C for 30 min. The product was isolated and recrystallized from dicholomethane/hexane, colorless crystals 
of the title compound was obtained. 



Figures 




Fig. 1. View of the title compound, showing 30% probability ellipsolids. 



Fig. 2. A view of the crystal packing along the b axis. 
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0,0'-2-iodo-1 ,3-phenylene bis(diphenylphosphinothioate) 



Crystal data 




C30H23IO2P2S2 


^(000) = 1336 


M r = 668.44 


D x = 1.541 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.7107 A 


a = 12.5467 (11) A 


Cell parameters from 4397 reflections 


6= 13.4389 (9) A 


9 = 3.0-29.1° 


c= 18.0010 (13) A 


H = 1.39 mm -1 


(3= 108.299 (8)° 


7=293 K 


V= 2881.7 (4) A 3 


Prismatic, colorless 


Z=4 


0.2x0.2x0.15 mm 



Data collection 

Agilent Xcalibur Eos Gemini 
diffractometer 

Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 16.2312 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Agilent Technologies, 201 1) 

r min = 0.739, r max = 1.000 

13529 measured reflections 



5949 independent reflections 

4846 reflections with / > 2o(T) 
R int = 0.029 

©max = 26.5°, 9 m j n = 3.0° 

A = -14— »15 
* = -16-»12 
1= -20^22 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.036 

wR(F 2 ) = 0.086 

S= 1.08 

5949 reflections 

335 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 0 2 ) + (0.03 1 2P) 2 + 1.3829P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.46 e A~ 3 

Apmin = -0.66 e A~ 3 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.00127 (16) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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U.UU /O (lo) 


A AIIO (\ C\ 

U.U1 jo (10) 


A AA77 / 1 C\ 

U.UU 1 Z (10) 


1 Q 

ciy 


A AT CA /I 7\ 

U.Uj jU (1 /) 


a ni/1/1 / 1 /;\ 
U.U344 (lo) 


a A171 (\ e\ 
U.U 3 / I ( 1 o) 


A AAC7 C\A\ 

U.UU J / ( 14) 


A A 1 A7 (\ X\ 

U.U1U / (1 J) 


A AAIO (\ A\ 

U.UU Jo (14) 


czu 


A ACA /")\ 

U.UjU (Z ) 


A A/1 /C/: /I Q\ 

U.U400 yly) 


A A1C7 f 1 Q\ 

U.Ujo / (IV) 


A AAA1 (\ ~}\ 

U.UUUj (1 /) 


A A 1 CA / 1 £\ 

U.U1 jU (lo) 


A AA1C / 1 (r\ 

U.UU J J (10) 


CZ 1 


A A77 /"3\ 

U.U /Z (j) 


A A/C 7 f7"\ 
U.UOZ (Z) 


A A/1 C /7\ 

U.U4J (Z ) 


A AA/1 fy\ 

U.UU4 (Z ) 


A A1A fy\ 
U.UjU (Z ) 


A AA7/; (\ Q\ 

U.UUZO (IV) 


\^zz 


A AC A /">\ 

U.Uj4 (Z J 


A A71 /'lA 

U.U/J (J) 


A A07 f1\ 

U.UoZ (j ) 


A AAfl f">\ 

— u.uuy (z ) 


A A A 1 /")\ 

U.U41 (Z) 


A A77 (^)\ 

—\j\jZZ yZ ) 


CZJ 


A Al/i /^7\ 

U.U jo (Z ) 


A 1 A7 

U. 1UZ (4) 


A AO A f1\ 

U.UoU yj ) 


A AA1 /^7\ 

— U.UU j (Z ) 


A A 1 1 /^7\ 

U.U 1 j (Z) 


A A17 (1\ 

— U.Uj / ( j) 


CZ4 


A A /IO /^7\ 

U.U4Z (Z ) 


A AOA /1\ 

U.UoU (3 J 


A A A Q ^7\ 

U.U4o yZ ) 


A AAA /^7\ 

U.UUU (Z) 


A AA/1A (\ H\ 

U.UU4U (1 /) 


A A7 1 (^)\ 

— U.UZ1 (Z) 


CZ5 


A A C 1 \ 

0.051 (2) 


A AT A A /1 £\ 

0.0304 (16) 


A AT C*7 /I 0\ 

0.0357 (18) 


A A A 1 /C /I C\ 

-0.0016 (15) 


A A 1 £ 1 / 1 C\ 

0.0161 (15) 


A AAA A /1 A \ 

0.0004 (14) 


C26 


0.069 (2) 


0.044 (2) 


0.040 (2) 


-0.0105(19) 


0.0086 (17) 


0.0030 (17) 


C27 


0.091 (3) 


0.066 (3) 


0.039 (2) 


-0.004 (2) 


0.003 (2) 


0.005 (2) 


C28 


0.104 (4) 


0.060 (3) 


0.049 (2) 


0.009 (3) 


0.030 (2) 


0.020 (2) 


C29 


0.098 (4) 


0.056 (2) 


0.074 (3) 


-0.018(2) 


0.031 (3) 


0.017(2) 


C30 


0.074 (3) 


0.052 (2) 


0.049 (2) 


-0.019 (2) 


0.0130(19) 


0.0046(19) 



Geometric parameters (A, °) 



11— CI 


2.080 (3) 


C13— C18 


1.383 (4) 


SI— PI 


1.9311 (13) 


C14— H14 


0.9300 


S2— P2 


1.9302 (12) 


C14— C15 


1.376 (5) 


PI— Ol 


1.633 (2) 


C15— H15 


0.9300 


PI— C7 


1.799 (3) 


C15— C16 


1.366 (5) 


PI— C13 


1.798 (3) 


C16— H16 


0.9300 


P2— 02 


1.628 (2) 


C16— C17 


1.368 (5) 


P2— C19 


1.799 (3) 


C17— H17 


0.9300 


P2— C25 


1.798 (3) 


C17— C18 


1.375 (5) 


Ol— C6 


1.384 (4) 


C18— H18 


0.9300 


02— C2 


1.387 (4) 


CI 9— C20 


1.383 (4) 


CI— C2 


1.389 (4) 


CI 9— C24 


1.384 (4) 


CI— C6 


1.397 (4) 


C20— H20 


0.9300 


C2— C3 


1.388 (4) 


C20— C21 


1.377 (5) 


C3— H3 


0.9300 


C21— H21 


0.9300 


C3— C4 


1.381 (5) 


C21— C22 


1.357 (5) 


C4— H4 


0.9300 


C22— H22 


0.9300 


C4— C5 


1.380 (5) 


C22— C23 


1.365 (6) 


C5— H5 


0.9300 


C23— H23 


0.9300 


C5— C6 


1.381 (5) 


C23— C24 


1.375 (5) 


C7— C8 


1.371 (5) 


C24— H24 


0.9300 


C7— C12 


1.385 (5) 


C25— C26 


1.375 (5) 


C8— H8 


0.9300 


C25— C30 


1.382 (5) 


C8— C9 


1.381 (6) 


C26— H26 


0.9300 


C9— H9 


0.9300 


C26— C27 


1.388 (5) 


C9— C10 


1.370 (6) 


C27— H27 


0.9300 
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CIO— HIO 


0.9300 


C27— C28 


1.363 (6) 


CIO— Cll 


1.361 (6) 


C28— H28 


0.9300 


Cll— Hll 


0.9300 


C28— C29 


1.363 (6) 


Cll— C12 


1.375 (5) 


C29— H29 


0.9300 


C12— H12 


0.9300 


C29— C30 


1.388 (5) 


C13— C14 


1.395 (4) 


C30— H30 


0.9300 


Ol— PI— SI 


116.36(10) 


C18— C13— C14 


118.9 (3) 


Ol— PI— C7 


98.39 (13) 


C13— C14— H14 


120.0 


Ol— PI— C13 


103.58 (13) 


C15— C14— C13 


119.9 (3) 


C7— PI— SI 


114.98 (12) 


C15— C14— H14 


120.0 


C13— PI— SI 


114.12(11) 


C14— C15— H15 


119.6 


C13— PI— C7 


107.69 (15) 


C16— C15— C14 


120.7 (3) 


02— P2— S2 


115.72 (10) 


C16— C15— H15 


119.6 


02— P2— C19 


103.94 (13) 


C15— C16— H16 


120.2 


02— P2— C25 


98.35 (13) 


C15— C16— C17 


119.6 (3) 


CI 9— P2— S2 


114.56(11) 


C17— C16— H16 


120.2 


CI 9— P2— C25 


108.52 (15) 


C16— C17— H17 


119.6 


C25— P2— S2 


114.13 (11) 


C16— C17— C18 


120.9 (3) 


C6— Ol— PI 


126.0 (2) 


C18— C17— H17 


119.6 


C2— 02— P2 


127.78 (19) 


C13— C18— H18 


120.0 


C2— CI— 11 


120.2 (2) 


C17— C18— C13 


120.0 (3) 


C2— CI— C6 


119.3 (3) 


C17— C18— H18 


120.0 


C6— CI— 11 


120.5 (2) 


C20— CI 9— P2 


121.2 (2) 


02— C2— CI 


116.2 (3) 


C20— CI 9— C24 


119.0 (3) 


02— C2— C3 


123.3 (3) 


C24— CI 9— P2 


119.8 (3) 


CI— C2— C3 


120.5 (3) 


CI 9— C20— H20 


119.9 


C2— C3— H3 


120.4 


C21— C20— C19 


120.2 (3) 


C4— C3— C2 


119.2 (3) 


C21— C20— H20 


119.9 


C4— C3— H3 


120.4 


C20— C21— H21 


119.8 


C3— C4— H4 


119.4 


C22— C21— C20 


120.4 (4) 


C5— C4— C3 


121.2 (3) 


C22— C21— H21 


119.8 


C5— C4— H4 


119.4 


C21— C22— H22 


120.1 


C4— C5— H5 


120.2 


C21— C22— C23 


119.8 (4) 


C4— C5— C6 


119.6(3) 


C23— C22— H22 


120.1 


C6— C5— H5 


120.2 


C22— C23— H23 


119.5 


Ol— C6— CI 


116.2 (3) 


C22— C23— C24 


121.0 (4) 


C5— C6— Ol 


123.5 (3) 


C24— C23— H23 


119.5 


C5— C6— CI 


120.3 (3) 


CI 9— C24— H24 


120.3 


C8— C7— PI 


118.9 (3) 


C23— C24— C19 


119.5 (4) 


C8— C7— C12 


118.9(4) 


C23— C24— H24 


120.3 


CI 2— C7— PI 


122.1 (3) 


C26— C25— P2 


122.5 (3) 


C7— C8— H8 


119.9 


C26— C25— C30 


119.5 (3) 


C7— C8— C9 


120.3 (4) 


C30— C25— P2 


118.0 (3) 


C9— C8— H8 


119.9 


C25— C26— H26 


120.1 


C8— C9— H9 


119.8 


C25— C26— C27 


119.8 (3) 


CIO— C9— C8 


120.3 (4) 


C27— C26— H26 


120.1 


pin TQ HQ 

v. 1 u \^y ny 


117.0 


Clf\ Cll Mil 


1 1 Q 7 

1 1 y . / 


C9— CIO— HIO 


120.1 


C28— C27— C26 


120.6 (4) 


Cll— CIO— C9 


119.8(4) 


C28— C27— H27 


119.7 
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pi i pin 1 1 1 /i 
CI 1 — C1U — rilU 


1 TA 1 
1ZU.1 


pin pi i iiii 

C1U — CI 1 — ril 1 


imo 

ny.o 


Pin P11 pn 
C1U — CI 1 — ClZ 


1 ta /i / a\ 
1ZU.4 (4) 


V. 1 Z, V 1 1 1 1 1 1 


1 1 Q O 


C7 — C12 — HI 2 


119.8 


Cll — C12 — C7 


120.3 (4) 


Cll — C12 — H12 


119.8 


C14 — C13 — PI 


120.6 (2) 


C18 — C13 — PI 


120.6 (2) 


T1 p 1 pi pt 
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A C SA\ 

0.5 (4) 
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1 1 — C 1 — CZ — C3 
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T 1 p 1 p/T PC 
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1 /0.3 (3) 
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C/1 1 /T\ 

jo. 1 (3) 
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T 1 A //I \ 

— Zl.U (4) 


c 1 n i p-7 pit 
M — rl — C / — ClZ 


1 £ 1 A 

lol.U (3) 


ci n i pn pi/i 
M — rl — C13 — C14 


1 CC A /T\ 

— iDD.y (Z) 


Cl T>1 P 1 1 P 1 O 

M — r 1 — C13 — Clo 


T1 A 

Z3.y {3 ) 


CO D') p.") pt 

bZ — rZ — UZ — CZ 


CO A /T\ 

jo.y (3 ) 


T")T P 1 Pi pop. 

bZ — r Z — C 1 V — CZU 


1 C A (1 \ 

-15.9 (3) 


c t no p 1 n p t /i 
bZ — rZ — C 1 V — CZ4 


lo4.o (3) 


Ci r>T PTC P T 

bZ — rZ — CZD — CZo 


1 A A T /T \ 

14y.Z (3) 


CT DO p-> c pip, 

bZ — rZ — CZD — C3U 


it a /t\ 
-32.3 (3) 


r> i ( \ i P/T p 1 

rl — Ul — Co — CI 


1 T 1 1 /T\ 

— 1/1.1 (Z) 


n i ( \ i p/T pc 
rl — Ul — Co — CD 


A C /C\ 

9.5 (5) 


n i p-7 po pp. 
r 1 — C / — Co — CV 


1 TT C ( A\ 
— 1 1 f.O (4) 


n i p-7 pit pi i 
r 1 — C / — ClZ — Cll 


1 TO £ il \ 

1 /o.o (3) 


r> 1 P 1 T pi/l pu 

r 1 — C13 — C14 — CI D 


1 TA A /T \ 
1 /y.y (3) 


n i pn pi o pn 
rl — C13 — Clo — CI / 


1 TA O (1 \ 
1 /y.O (3) 


DT p.") pT pi 
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1 /O.J (Z J 


D') p.") pT pi 
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